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[57]  ABSTRACT

Static tow inverting apparatus for inverting the overlap
of overlapping layers of a continuous length filamentary
tow band of textile material deposited onto the surface
of a moving conveyor in relaxed condition for treat-
ment, such as in the thermal heat setting treatment of a
band of tow which has been subjected to a mechanical
crimping operation. The tow inverter comprises a pair
of stationary plates which are disposed above the sur-
face of a moving conveyor to receive a continuous
length of tow in a plurality of overlapping layers
thereon. The opposed surfaces of the spaced plates

-define a downwardly curving passageway for gravita-

tional conveyance of the overlapping layers of tow
through a reversing direction of movement to deposit .
the same on the surface of the moving conveyor with
precedmg layers of tow overlying succeeding layers of

tow in the direction of movement on the conveyor. The’
tow is thereafter longitudinaily withdrawn from the

conveyor surface with minimum disruption of the lay-

ers and individual filaments therein. The two plates are

- respectively manually horizontally and vertically posi-

tionable to accommodate tow bands of varying size,
width and dimensional configuration, and one of the
plates is supported for pivotal movement about a hori-
zontal axis in response to a predetermined pressure
exerted thereon to prevent possible blockage of the
inverter by tow in the inverter passageway. Means are
provided for adjusting the downward slope of a surface
of one of the plates, if desired, to facilitate gravitational
movement of the overlapping layers of tow through the
tow inverter.

9 Claims, 7 Drawing Figures
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1

 APPARATUS FOR HANDLING TEXTILE
-~ FILAMENTARY MATERIAL
~ The present .ihvention relates to apparatus for han-

‘dling . textile filamentary material, and, more particu-
larly, to an improved filamentary tow inverter for re-

versing the lay of tow being continuously deposited in

overlapping layers onto a moving conveyor for pro-
cessing. -

BACKGROUND OF THE INVENTION

In the manufacture of synthetic textile fibers and
yarns, it is well known to process filamentary material
in tow form, i.e., a relatively large continuous band or
cable of multiple filaments, particularly in the manufac-
ture of staple fibers wherein the multifilament tow is
subsequently cut into staple length for use in nonwoven
or synthetic blend fabric products. In such processing,
the tow band is often subjected to a mechanical crimp-
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this way, continuous removal of the tow from the con-
veyor after the thermal treatment draws consecutive
topmost layers of the overlapping tow from the belt,

‘rather than underlying layers of the tow, as would be

the case if the lay of the tow were not inverted.

‘The above-described moving belt and drum type tow
inverter apparatus has certain drawbacks and disadvan-
tages. The layers and individual filaments processed
therein are often disturbed, displaced or otherwise en-
tangled during passage through the inverter. In addi-
tion, the moving belt/rotating drum type tow inverter is
of considerable size and expense, with numerous mov-
ing parts, adding to capital outlay as well as normal
operating expenses of the tow processing operation.

OBJECTS OF THE INVENTION

It is therefore an object of the present invention to

- provide an improved apparatus for inversion of consec-

20

ing operation, after which it is subjected to a heat set-

ting operation under relaxed conditions. Typically, this

is accomplished by continuously depositing the flat-

‘tened, crimped band of tow, immediately after crimp-
ing, in relaxed, overlapping loops or layers across the
surface of a horizontally moving conveyor which trans-
ports the layers through a heating oven for thermal
treatment, such as heat setting. After thermal treatment,
the band of tow is continuously longitudinaily with-
drawn from the surface of the moving conveyor for
further processing or collection. In continuously depos-

iting and recovering the tow from the moving con-

veyor, care must be taken to ensure that the tow is
deposited on and withdrawn from the conveyor surface
with minimum disturbance, displacement, or entangle-
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ment of the overlapping layers of tow. If the tow is

deposited directly across the moving conveyor from a
feed point such that preceding layers in the direction of
movement of the conveyor normally underlie next suc-
ceeding layers, it can be appreciated that during tow

40

removal from the conveyor after treatment, the tow
will always be longitudinally withdrawn from an under-
lying layer of the overlapped layers on the conveyor

surface. Such a procedure causes disruption, displace-
ment, or entanglement of the filamentary tow, with
consequent undesirable results in processing.

To reduce disruption or entanglement of the tow
layers during removal from the conveyor, certain appa-
ratus has been employed for inverting, or reversing, the
lay of the overlapping layers of tow deposited on the
conveyor such that preceding layers of tow on the
conveyor are reoriented to lie on top of next succeeding
layers. Such tow-inverting apparatus, as far as known in
the prior art, consist of moving belts or drums which
convey the layers of tow through a curvilinear path to
reverse their direction of overlap on the moving con-

45

‘utive overlapping layers of filamentary tow being de-

posited on a moving conveyor which is less expensive
to manufacture and operate, and provides more reliable
operation than known tow inverter equipment of the
prior art. - | |
It is another object to provide a more simplified tow
inverter having non-moving tow-guiding surfaces
which may be employed to efficiently and effectively
gravitationally guide the same in a curvilinear path to
invert the tow layers as they are deposited onto a con-
veyor surface, with minimum disruption of the fila-

ments or layers of tow being deposited thereon.

It is a further object to provide an improved static
tow inverter apparatus which may be positionally ad-
justed to accommodate and effectively handle inversion
of overlapping tow layers of varying size, weight, and
dimensional configuration. . o

It is another object to provide a simplified static tow
inverter and thermal treating device of economical
construction which may be employed in connection
with treatment of a continuously moving band of tow
with reduced heat losses from the heating oven in

which the tow is thermally treated. -

BRIEF DESCRIPTION OF THE DRAWINGS
* The above, as well as other objects of the present

~ invention will become more apparent, and the invention

will be better understood, from the following detailed

- description of a preferred embodiment of the invention,

55
inverter section of the apparatus of FIG. 1, showing the

veyor so that topmost layers of tow are first withdrawn

from the conveyor after thermal treatment. One such
device, manufactured by Neumag Division of Gruppe
Deutsche Babcock of Germany, comprises a moving
conveyor belt and rotating drum arrangement which
are spaced apart to form a moving feed trough mnto
which a continuous length of tow is deposited in succes-
sive overlapping layers. The layers are transported by
the moving drum and belt surfaces in a curvilinear path
to reverse the direction-of overlap of the layers and
locate each preceding layer on top of the next succeed-
ing layer in the direction of conveyor belt movement. In

65

when taken together with the accompanying drawings,
in which: | |

FIG. 1 is an overall schematic side elevation view of
apparatus for thermally treating filameniary tow in
continuous length form, and incorporating the static
tow inverter of the present invention; |
FIG. 2 is a plan view of end portions of the tow

means for adjustably mounting the guide members of
the inverter at opposite sides of the horizontal conveyor
of the treating apparatus;
 FIG. 3 is an enlarged side elevation view of the static
tow inverter of FIG. 1, showing in more detail the
arrangement of component parts and adjustable mount-
ing means for supporting the same; |

FIG. 4 is an enlarged, exploded perspective view of
one of the end support members for adjustably position-

“ing one of the tow-guiding members of the iverter,

looking generally in the direction of arrow IV in FIG.

- 2;and _ -
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FIGS. 3a through Sc¢ illustrate schematically the di-

rectional adjustments which may be made in the static
tow inverter of the present invention.

BRIEF SUMMARY OF THE INVENTION

Broadly, the present invention comprises a static tow
inverter for inverting, or reversing the direction of
overlap of, consecutive overlapping layers of filamen-
tary tow being deposited onto the surface of a moving

conveyor such that preceeding layers of the tow depos-
ited onto the conveyor surface overlie next succeeding
layers of the tow, whereby the tow may be longitudi-

nally continuously withdrawn from the surface of the
conveyor after thermal treatment with minimal disrup-
tion, displacement, or entanglement of the tow layers.
More specifically, the tow inverter comprises static,
non-moving guide surfaces composed of a pair of
curved, smooth tow-guiding plates which are adjust-
ably positionable in spaced relation to form a longitudi-
nally downwardly curving passageway for gravita-
tional conveyance of consecutive layers of overlapping
tow which are initially deposited on an upper surface of
one of the plates. The consecutive overlapping layers
are guided in sliding engagement with the opposed
plates through a reversing arcuate path to invert and
deposit the same on the moving conveyor with preced-
ing layers overlying succeeding layers. Support means
are provided for the plates to permit adjustable position-
ing of one of the plates in a vertical direction and the
other of the plates in a horizontal direction to accom-
modate tow bands of varying composition, width and
dimension. | |

 Details of the specific means for adjustably support-
ing the guide plates, and additional features for pivotal
movement of one of the plates away from the other
plate, are described herein for completeness of disclo-
sure of the preferred mode of my invention; however,
such details form the subject matter of my joint inven-
tion described and claimed in a copending Brantley and
Goode U.S. patent application Ser. No. 135,479, filed
Mar. 31, 1980, now U.S. Pat. No. 4,324,353.

DETAILED DESCRIPTION OF THE
INVENTION

Referring more particularly to the drawings, FIG. 1
illustrates, in schematic side elevation view, apparatus
for the thermal treatment of a continuously moving
indefinite length filamentary tow. As illustrated, the
treating apparatus includes an elongate enclosed heat-
ing oven or compartment 10 having an inlet and an
outlet through which a continuous length of filamen-
tary tow 12 is passed 1n relaxed condition on a continu-
ously moved horizontal conveyor 16. The filamentary
tow material, in the form of a flat band, is continuously
fed to the conveyor 16 through a moving chute 18,
commonly referred to as a “piddler” chute, which 1s
suitably reciprocated or oscillated in known manner
across a desired width of the conveyor to gravitation-
ally deposit the tow in relaxed condition in a plurality of
overlapping layers 20 (FIGS. 1 and 2) extending trans-
versely to the direction of conveyor movement. After
passage through heating oven 10, the tow is continu-
ously withdrawn from the conveyor surface in an up-
ward direction through a suitable guide member 22 by
driven rolls 24 or other means for further processing or
collection.

As seen in FIGS. 1 and 2, positioned directly above
~ and extending across the surface of moving conveyor
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16 1n the path of the tow 12 being fed from the recipro-

cating piddler chute 18:is a static tow inverter 26 of the
present invention. As best seen in FIGS. 1-3, the in-
verter 26 includes first and second stationary curved
tow-guiding plates 28, 30 which extend across the width
of the conveyor 16 and have opposed smooth surfaces
located 1n spaced relation to define a relatively narrow
longitudinally curved passageway 31 for gravitationally
conveying layers of tow deposited onto the upper sur-
face of plate 28 downwardly onto the surface of con-
veyor 16. As seen in FIG. 1, the plate 28, 30 cause the
overlapped layers 20 of tow to move through a revers-
ing path to reverse the direction of movement of the
layers and thereby invert the overlap of the layers be-
fore their deposit on the surface of conveyor 16.

The two curved plates 28, 30 are formed of suitable
material, such as smooth sheet metal, or the like, and are
separately supported at their ends by respective adjust-
able support means 34, 36 located on opposite sides of
the horizontal conveyor 6. As best seen in FIG. 3, for-
ward guide plate 28 has a first generally horizontal
upper support surface portion 38, a second surface por-
tion 40 which extends downwardly and rearwardly
with respect to the direction of movement of conveyor
16, and a third arcuately curved lower portion 41 which
extends forwardly to lie in spaced relation above the
upper surface of conveyor 16. Rear guide plate 30 has
an upper horizontal surface portion 42, a short down-
wardly extending generally vertical surface portion 43,
and an arcuately curved surface portion 44 generally
concentric with the arcuately curved surface portion 41
of forward guide plate 28. The two plates 28, 30 thus
define a longitudinally curved passageway 31 for guid-
ing the layers of tow from their point of deposit on the
upper surface portion 40 of plate 28 downwardly and
onto the upper surface of the main conveyor 16 (Note
FIG. 1). |

As tllustrated mn FIGS. 1 and 2, as the piddler chute
18 reciprocates across the upper surface of the front
plate 28, the flattened band of tow 12 falls downwardly
to be deposited in a plurality of overlapping layers 20,
with subsequent layers formed on the sloping surface
portion 40 of the front plate 28 overlying the preceding
layers deposited thereon. The weight of the tow on the
inchined surface portion 40 of plate 28 causes gravita-
tional downward movement of the layers through the
passageway 31 formed between the two plates 28, 30 as
the layers of tow are transported away from the lower
discharge outlet of the passageway in a horizontal di-
rection by moving conveyor 16. The curved shape of
the passageway causes the direction of movement of the
layers 20 to reverse to invert their direction of overlap,
such that the layers are deposited onto the surface of
conveyor 16 at the lower discharge opening of passage-
way 31 with preceding layers in the direction of move-
ment of conveyor 16 overlying the next succeeding
layers. The tow layers are conveyed through the heat-
ing oven in relaxed condition for thermal treatment, and
at the discharge end of the conveyor, as seen in FIG. 1,
the tow is longitudinally withdrawn in an upward direc-
tion, with successive topmost . overlying layers of the
tow being consecutively removed from the conveyor
surface without disturbing underlying layers.

As best seen in FIGS. 2 and 3, located adjacent side
edges of the forward guide plate 28 at etther side of the
conveyor are vertical guide walls 52 which are laterally
positionable and ensure retention of the overlapped
layers of tow in the passageway 31 of the inverter.
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- Depending upon the size and width of. the flattened
tow band to be thermally treated, guide plates 28, 30
may be positionably adjusted-to ensure :proper sliding
engagement of the layers with the plates to‘invert the
layers during passage through the inverter. Details of
the manner in which the guide plates 28, 30 are sup-
ported for adjustment are best explained by reference to
FIGS. 2-4. As seen in FIG. 4, front guide plate 28 is
reinforced by one or more transverse channel members
84 attached to the undersurface of the plate, as by weld-
ing, which-extend across the width of the plate between

generally vertical end wall support members, one of -

which, 56, is seen in FIGS. 1and 3. Depending upon the
width of the conveyor 16, and the corresponding width

of the guide plates 28, 30 necessary to span the same,

guide plate 28 may be provided with additional vertical
support walls at spaced locations along the undersur-
face between the end wall supports. A support shaft 58
fixedly attached to the vertical end-wall supports and
extending across the full width of plate 28, has end
portions which are attached to the adjustable support
means 34 on either side of conveyor 16, as will be ex-
plained. - P R S
As best seen in FIG. 4, which is an enlarged, ex-
ploded perspective rear view of one of the adjustable
support means 34, each adjustable support means 34
comprises an inverted U-shaped guide member 59 form-
ing opposed vertical channels 60 in' which -a movable
block 61 with pivot pin 62 is mounted for vertical slid-
ing movement. Block 61 has an internally threaded
vertical passageway and is adjustably positioned along
the vertical channels by means of a threaded bolt 64
with hand wheel 66 rotatably mounted in an upper
horizontal cross-piece 68 of guide member 59. Pivotally
attached to the pivot pin 62 by means of a:retaining
collar 70 is a swing arm 72 having a.lower opening with
split-ring clamping collar 74 for receipt of the adjacent
end of the support shaft 58 of guide plate 28. Swing arm
72 is provided with an offset horizontal guide bar 76

with roller 78 which engages and moves along.the out- -

side vertical surface of guide member 59 during. vertical
adjustment of the block 61 to prevent clockwise pivotal
movement of the swing arm, as-viewed in:FIG. 4. -

4,365,395
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" nected by a vertical channel member 94 which is opera-

>

‘tively attached to and supported for horizontal move-
_ment onthe adjustable support means 36 located at each

side of the main conveyor 16. Each adjustable support
means 36 for rear guide plate 30 comprises a vertical
support member 96 having horizontal openings with
sleeve bearings 98 which slidably receive horizontal
guide rods 100 attached to the vertical member 94.

- Support member 96 also has an internally threaded
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As seen in FIG. 3, the outside face of each guide

member 59 is provided with a calibrated slot- 80 which
receives an indicator pin 82 on movable block 61. Thus
the hand wheel 66 of each support means: 34 may be
rotated to vertically position the lower surface portion
41 of the guide plate 28 at a desired uniform-distance
above the surface of horizontal conveyor 16. = -

As seen in FIG. 3, the upper forward-end of -gu‘ide |

plate 28 is provided with a handle 84. Guide plate 28 on
its supporting swing arms 72 may thus be pivoted manu-
ally, or-in response to excess pressure-of tow. in the
passageway 31 between the guide plates, in a counter-
clockwise direction (as viewed in FIG. 3) about pivot
pin 62 to move the lower surface of plate 28 away from
the surface of guide plate 30 and the upper surface of
conveyor 16. Such pivotal movement is illustrated sche-
matically in FIG. 5S¢ and serves to prevent, or clear, any
temporary blockage of tow layers in passageway 31,
should such tend to occur during movement of the tow
through the inverter. |

As best seen in FIGS. 2 and 3, the rear guide plate 30
is reinforced by transverse channel members 90 and 92
which extend across the width of the plate and are
attached to the undersurface thereof, as by welding.
Transverse channel members 90 and 92 are intercon-
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horizontal passageway 102 in which is received a
threaded bolt and hand wheel adjustment device 104,
the outer end of which is rotatably attached to the verti-
cal member 94 by means of a thrust bearing 106. Each
adjustable support means 36 for plate 30 is further pro-
vided with a horizontal calibrated plate 108 and indica-

tor mark on the vertical channel member 94, such that

the hand ‘wheel 104 of each support means 36 may be
rotated to adjustably uniformly position guide plate 30
along a horizontal axis, and thereby vary the distance of
rear guide plate 30 from the front guide plate 28. Such
horizontal adjustment of plate 30 is illustrated schemati-
cally in FIG. Sa. |

- Thus, the forward guide plate 28 may be adjustably
positioned along a vertical axis, as illustrated in FIG. 5a,
to vary the distance of the lower surface of the plate
from the ‘upper surface of the conveyor 16, while the
rear guide plate is horizontally positionable to vary the

size of the passageway between the two plate surfaces.
.In this'manner, the plates can be positioned to accom-
‘modate and effectively invert tow bands of varying
~width and dimensional configuration. |

 Although an angle of approximately 45° on the
downwardly sloping surface portion 40 of front guide

‘plate 28 has been found satisfactory for most tow inver-
sion; the angle of the slope may be varied, if needed, to

facilitate movement of the tow layers through the in-

verter passageway for inversion of the same. As seen in

FIG. 4, by loosening the split ring collars 74 holding the

respective end portions of the support shaft 58 and
‘manually rotating plate 28 about the axis of the shaft,
" the angle of slope. of portion 40 may be increased or

decreased, as illustrated schematically in FIG. §b. -

.+ In:a preferred embodiment of use of the static tow
‘inverter. of the present invention, the area of the main

conveyor 16 between the inverter and the inlet opening
112 of the heating oven 10 may be totally enclosed by a
suitable housing to minimize heat loss from the heating

oven. As seen in FIG. 1, the housing comprises station-
-ary upright vertical side walls, only the far wall 114 of

which is shown, and a top wall which includes an ad-
justable extension plate 116 attached to the upper sur-

face portion 38 of the front guide plate 28 which en-

gages the heating oven 10 to effectively seal the area
between the tow inverter and the oven inlet. In such an
enclosed arrangement, proper vertical adjustment of
the front guide plate 28 with respect to the distance of
surface 41 of the plate from the surface of the main
conveyor 16 may be maintained to ensure that the tow
layers 20 passing through the inverter passageway form
an effective seal against loss of heat from the enclosure
housing.

That which is claimed is:

1. A stationary tow inverter for depositing a continu-
ous length of tow onto the surface of a moving con-
veyor in a plurality of overlapping layers with preced-
ing layers of the tow overlying next succeeding layers
in the direction of movement of the conveyor, compris-

ing:
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tow guiding means defining a first stationary support
surface for receiving a continuous length of tow
deposited thereon in a plurality of overlapping
layers with preceding layers underlying next suc-
ceeding layers deposited thereon, and a second
stationary support surface spaced from said first
surface and cooperating therewith to gravitation-
ally convey and guide the overlapping layers of
tow through a downwardly curved path to reverse

the direction of lay of the overlapping layers and
deposit the same onto a conveyor surface with

preceding layers of tow overlying next succeeding
layers in the direction of movement of the con-
VEeYyor. |
2. Apparatus as defined in claim 1 wherein said first
and second stationary support surfaces of said tow guid-
ing means define an elongate, generally arcuate path for
gravitational movement of the overlapping layers of
tow through an approximate reversal of direction of
movement from their initial deposition on said first
surface to their final deposition on the moving con-
veyor surface.

10

15

20

3. Apparatus as defined in claim 1 wherein said tow

guiding means comprises first and second guide plates.

defining said respective first and second stationary sup-
- port surfaces; said first guide plate having a first down-
wardly sloping surface portion for continuously receiv-
ing a length of the tow in a plurality of overlapping
layers extending across a width of the first plate while
gravitationally conveying the tow deposited on the first
plate in a first rearward direction, and a second lower
arcuately curved surface portion extending down-
wardly and forwardly of said first downwardly sloped
surface portion for continued guidance of the layers of
tow during their gravitational downward movement;
and said second guide plate including -an arcuately
curved surface portion spaced rearwardly of said sec-
ond surface portion of said first guide plate and being
generally concentrically curved therewith to form an
arcuate passageway for gravitational downward and
forward guidance of said overlapping layers of tow
onto the surface of a moving conveyor.

25

35

tion of the conveyor width, tow feeding means posi-
tioned above the conveyor and movable in reversing
directions generally transverse to the direction of move-
ment of the conveyor for continuously gravitationally
feeding a running length of tow downwardly toward
the surface of the conveyor, and tow withdrawing
means for continuously longitudinally withdrawing the
layers of tow from the conveyor after treatment
thereon, tow inverting means positioned below and in

the path of movement of the tow from the tow feeding
means and having first and second stationary tow guid-

ing surfaces positioned above and extending in horizon-
tally spaced relation from each other across at least a
portion of the conveyor surface to define a downwardly
curving passageway for initially receiving the length of
tow from said tow feeding means in a plurality of over-
lapping layers with preceding layes underlying next
succeeding layers, and for gravitationally conveying
and guiding the layers of tow while substantially revers-
ing the direction of movement of the overlapping layers

to invert their overlap and deposit the same onto the

surface of the moving conveyor with preceding layers
of tow overlying next succeeding layers in the direction
of movement of the conveyor. |

6. Apparatus as defined in claim 5 wherein said first
tow guiding surface has an upper downwardly and
rearwardly sloping portion relative to the direction of
movement of the conveyor and a lower arcuate surface
portion extending downwardly and forwardly with
respect to the direction of movement of the conveyor,
and wherein said second tow guiding surface has an
arcuately shaped portion spaced rearwardly from and
lying generally concentric with said arcuately shaped
portion of said first tow guiding surface. |

7. Apparatus as defined in claim 6 wherein said tow
guiding means includes support means for adjustably
positioning said first guide surface along a vertical axis

* to vary the distance of said surface for the upper surface
of the conveyor, and support means for said second tow

guiding surface for varying the position of said second
surface along a horizontal axis to vary the distance of

 said second surface from said first surface.

4. Apparatus as defined in claim 3 wherein said tow |

guiding means includes support means for adjustably
positioning said first plate in a vertical direction to vary
the distance of the lowermost surface portion of the first
plate from the upper surface of a moving conveyor on
which the overlapping layers of tow are deposited, and
support means for adjustably positioning said second

plate i a horizontal direction to vary the distance be-

tween said first and second plates.

5. Apparatus for treating a continuously moving fila-
mentary band of tow including a generally horizontally
moving conveyor for transporting the tow for treat-
- ment 1n relaxed condition and in a plurality of overlap-
ping layers extending transversely across at least a por-

45
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8. Apparatus as defined in claim § including a heating
oven disposed about said horizontal conveyor between
said tow guiding means and said tow withdrawing
means for thermal treatment of the layers of tow on the
surface of the conveyor passing through said oven, and
an enclosure housing overlying said conveyor between
said tow inverting means and the inlet to said heating
oven to seal the same against loss of heat from the inlet
opening of said oven.

9. Apparatus as defined in claim 8 wherein said hous-
ing includes an adjustably extendible plate attached to

‘said tow inverting means for engagement with said

heating oven. |
* t * % =
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